A shock wave is assumed to exist in a three-dimensional unsteady flow of a relaxing gas. The variation of flow parameters at any point behind the shock surface is determined in terms of the shock geometry and the upstream flow conditions. The expressions for the vorticity and the curvature of a streak line at the rear of the shock surface are also determined in terms of the known quantities.
locity defined as the velocity of a point of the shock surface So in a direction normal to the surface. A point with fixed coordinates y a on the shock surface So at every instant moves with the shock velocity Giii, where fti are the components of the unit normal to the shock surface So at this point. Let 6/dt denote the time derivative as apparent to an observer moving with the velocity Gfu, then the (5/<31 derivative of a quantity / is defined as in [6] :
Thus, (1.1), (1.2), (1.3) and (1.4) may be put into the forms dp
where
A = ctH(AIT)Q8 + Q9)(o(p,s, q).

Let a quantity /, if evaluated upstream (down stream) from the shock be denoted by /i(/). Let [/]
denote the jump in the quantity enclosed as it crosses the shock surface So (a horizontal bar above a quantity denotes its value just at the shock sur- Let x l be the coordinates of a fluid particle at a point P in the region behind the shock surface So at a distance £ measured along its streak-line from the shock front. Let us consider a surface S through P. which is such that when | -> 0, S coincides with the shock surface, say So, and y a are its Gaussian coordinates. Let G be the instantaneous shock vethe shock surface So. Then the configuration of such a surface S is given by where Vn = ViUi and and £ijk are permutation tensors of the surface and space, respectively.
Gradients of Flow Parameters Behind the Shock
In the region behind the shock surface, (2.2), (2.3), (2.4) and (2.5) transform to dp / "
where use has been made of (2.11) and (2.13). Accordingly, we conclude that the gradients of flow and field parameters at any point in a non-equilibrium relaxing gas flow just behind an oblique shock are determined by the Eqs. The time derivative of rti as apparent to an observer moving with the shock is given by [7] dnijdt = -a*ßGtaiXitß, (4.1) where are the contra variant components of the metric tensor of the shock surface.
We assume that the flow upstream from the shock is uniform and known and the lines of curvature of the shock surface are Gaussian coordinate curves.
Keeping in mind this assumption and making use of (4.1), we obtain
dtVi»=-(ui*Q,* + dtG)> (4-2)
Now, applying the operator dt(=dldt) on (2.6) to (2.8) and using (4.1) and (4.2), we get the dt derivatives involved in the expressions for gradients in terms of known quantities depending upon the shape, speed and strength of the shock and the flow parameters just in front of the shock in the following form: Equations (5.1) and (5.2) determine, respectively, the variation of entropy along the streak-line at the shock and its variation along the shock surface in terms of known quantities. Consequently, the entropy gradient at any point just at the rear of an unsteady shock in a non-equilibrium relaxing gas flow is known from (3.11).
The third term on the right hand side of (5.1) is the contribution of non-equilibrium relaxation present in the flow, which will disappear if the flow is in equilibrium so that co {p, s, q) = 0.
The variation of entropy behind the shock leads to the presence of vorticity which can be determined as follows: The components of vorticity generated behind the shock are given by Substituting the value of utj from (3.9) in (6.2), we find that the curvature of the streak-line at the rear of the shock is fully determined in terms of known quantities.
